Bacteriophage P2 DNA replication. Characterization of the requirement of the gene B protein in vivo.
Replicative intermediates isolated from Escherichia coli cells infected with P2 gene B mutants were circular DNA molecules with single-stranded DNA tails, as opposed to the double-stranded DNA tails of wild-type replicative intermediates. The results show that the mutant replicative intermediates arose from aberrant DNA replication, aberrant due to a lack of lagging strand DNA synthesis, but with normal leading strand synthesis, so that only one circular duplex daughter DNA molecule was made from each duplex parent molecule. The single-stranded tails were shown to correspond to the nicked (and therefore displaced) parental DNA "l" strands. By partial denaturation mapping, the ends of the single-stranded tails tended to map close to the replication origin, but not all at a unique position, probably due to partial degradation or breakage in vivo, or during cell lysis or DNA isolation. By hybridization to separated strands of P2 DNA on nitrocellulose filters, DNA synthesis was shown to be asymmetric, and consistent with more leading strand than lagging strand synthesis having occurred. We concluded that the gene B protein is required for lagging strand DNA synthesis, but not for initiation, elongation or termination of the leading strand.